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/],eTeKUHa J\HK B. miyamotoi npoBe/jeHa mctoaom YllfP b o6pa3uax Tae>KHbix KJiemen 
Ixodes persulcatus, OTJiOBJieHHbix Ha TeppHTopnn JleHHHrpaACKOH, CBep/yiOBCKOH, Hobo- 
chGhpckoh h HpKyTCKon o6jiacTen, a TaioKe b XabapoBCKOM Kpae. noKa3aHO, hto J\H K 
B. miyamotoi BbiaBneHa b o6pa3uax Taemibix KJieinen bo Bcex paccMOTpeHHbix pernoHax: 
b 1.8 % o6pa3uax H3 JleHHHrpaACKon, 2.9 ± 0.8 % H3 Cbcpajiobckoh, b 4.5 ± 0.3 % H3 
Hoboch6hpckoh, 2.3 ± 1.3 % H3 HpKyTCKon objiacTen h b 2.5 ± 0.9 % o6pa3uax ot Kjie- 
men H3 Xa6apoBCKoro Kpaa. npoBeACHHbiH aHanH3 HyKJieoTHAHbix nocjieAOBaTejibHocTen 
(J)parMeHTOB reHOB p66, glpQ h 16S pPHK noKa3aji, hto, HecMOTpa Ha 3HaHHTejibHyK) yAa- 
neHHOCTb paccMaTpHBaeMbix TeppHTopHH, bo Bcex cjiynaax AeTeKTnpoBaH oamh reHeTHne- 
ckhh BapnaHT B. miyamotoi. 

Ktuoneebie cjioea : Borrelia burgdorferi sensu lato, B. miyamotoi , Tae>KHbie KJieinn. 


B HacTOjmjee BpeMfl h3bcctho 6ojiee 30 bhaob SoppejiHH, nepeHOCHMbix 
KJiemaMH, KOTopbie noApa3Aeji5iiOT Ha 2 rpynnbi, 1-a — KOMnjieicc Borrelia 
burgdorferi sensu lato (s.l.); 2-a — rpynna KJiemeBbix B03BpaTHbix JiHxopaAOK 
(KBJI, TBRF, tick-born relapsing fever) (Paster et al., 1991). 

PaHee npn h30jihuhh SoppejiHH ot KJiemen Ixodes persulcatus (Schulze, 
1930), OTJiOBJieHHbix Ha TeppHTopHH HobochShpckoh o6ji., 6bijih nojiyneHbi 
nepBHHHbie H30JmTbi SoppejiHH 3 bhaob: Borrelia garinii, B. afzelii h B. miya- 
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motoi (OoMeHKO, 2008; Fomenko et al., 2008). Bnabi B. garinii n B. afzelii hb- 
jiaioTca npe^cTaBHTeBBMH KOMnjieKca B. burgdorferi s.l. h mnpoKO pacnpo- 
cTpaHeHbi Ha TeppHTopnH Pocchh h conpe^enbHbix CTpaH (Postic et al., 1994; 
Korenberg et al., 2002). Bna B. miyamotoi, OTHOCHMbin k rpynne KBJ1, Bnep- 
Bbie H 30 jinpoBaH b 1995 r. b FlnoHnn ot Tae>xHbix xjiemen (Fukunaga et al., 
1995a, b, 1996b). no3>xe noaBHJincb coo6meHna o BbiaBJieHnn .gaHHoro Bnaa 
6oppejinn b HKCoflOBbix Kjiemax Ixodes ricinus (L., 1758) b FepMaHHH h IIlBe- 
unn, Ixodes pacificus (Cool et Kohls, 1943) h Ixodes scapularis (Say, 1821) b 
CLLIA (Scoles et al., 2001; Fraenkel et al., 2002; Richter et al., 2003; Mun et al., 
2006). 

IIoKa3aHO, hto pa3Jinnna b opraHH3auHH reHOMa 6oppejinn BByx rpynn xa- 
caioTca xax opraHH3aitnH xjracTepa pn6ocoMajibHbix reHOB, Tax reHOB, xoanpy- 
ioiijhx HMMyHO^OMHHaHTHbie 6ejixH. /(jia npeBCTaBHTejieH xoMnnexca B. burg¬ 
dorferi s.l. noxa3aHO Hannane noBTopaiomnxca reHOB 23S pPHK h 5S pPHK, 
Tor^a xax y npeflCTaBHTejien rpynnbi KBJI, HanporaB, npneyTCTByeT no obhoh 
xonnH reHOB 5S pPHK h 23S pPHK (Davidson et al., 1992; Takahashi, 1996). 
HecMOTpa Ha HMeiomneca reHeTnnecxne OTJinnna 6oppejinn asyx rpynn, y hhx 
npHcyTCTByioT reHbi, HMeiomne 3HaHHTe;ibHbiH ypoBeHb roMonornn, Tax, Ha- 
npHMep, reH p66 HMeeTca xax y 6oppejinn xoMnjiexca B. burgdorferi s.l., Tax, n 
y 6oppejinn rpynnbi KBJI (Bunikis et al., 2004). noxa3aHO, hto ana npencTaBn- 
Tenen rpynnbi KBJI H3 pa3Hbix reorpacjmnecxnx 30H noeneaoBaTenbHOCTb reHa 
p66 6onee xoHcepBaTHBHa, neM ana npeacTaBHTenen xoMnjiexca B. burgdorferi 
s.l. (Bunikis et al., 1998, 2004). JIoxycaMH, Han6oaee npneivijieMbiMn ycTa- 
HOBJieHHB bhboboh npHHaane>XHOCTH 6oppennn rpynnbi B03Bpambix Jinxopa- 
aox, b HacToamee BpeMa npHHHTO cnnTaTb reHbi 16S pPHK, p66, glpQ, (Juiaren- 
jihh n Me>xreHHbin cnencep 16S—23S pPHK (Cutler et al., 2008). B cootbctct- 
bhh c 3thm b aaHHon pa6oTe npoBeaeHo nccneaoBaHne reHeTHuecxon 
reTeporeHHocTH Tpex jioxycoB B. miyamotoi'. 16S pPHK, p66 n glpQ. 

OaHaxo BaHHbie o rnnpoTe pacnpocTpaHeHna, BCTpenaeMocra n reHeTnne- 
cxon reTeporeHHocTH B. miyamotoi HeaocTaTOHHbi. H 3 onauna B. miyamotoi ot 
T ae>XHbix xnemen, OTBOBJieHHbix Ha TeppnTopnn Hoboch6hpcxoh o6ji. no3BO- 
jinjia caeaaTb npeanonoxeHne o npneyTCTBnn aaHHoro Bnaa 6oppennn b apy- 
rnx nacTax apeana I. persulcatus Ha TeppnTopnn Poccnn. B CBH 3 H c 3 thm 
nenbio BaHHon paSoTbi 6bino BbiaBneHne, oneHxa nacTOTbi BCTpenaeMocTn n 
reHeTHuecxoro pa3Hoo6pa3na B. miyamotoi b xnemax I. persulcatus b pa3Jinn- 
hbix nacTax apeajia. 


MATEPHAJI H METOJIMKA 

B3pocjibie rojiOBHbie TaoxHbie xnemn (2507) OTJiOBjieHbi Ha cjuiar c pacra- 
TejibHOCTn b pa3JiHHHbix no npnpoBHO-XBHMaTHHecxHM n c})n3Hxo-reorpac})Hne- 
cxhm ycjiOBnaM nacTax apeaaa I. persulcatus : CeBepo-3anaa Poccnn 
(r. CaHXT~neTep6ypr, Kypoprabin, KnHrncenncxnn panoHbi, JleHHHrpaacxaa 
o6n., 59°57' c.m., 30° 19' B.a.), CeBepHbin Ypan (CeBepoypajibcxnh p-H, CBepa- 
jioBcxaa o6ji., 60°00' c.m., 59°30' B.a.), ior 3anaaHon (HcxnTnMcxnh, Tory- 
HHHCxnh, HoBoenSnpcxnn panoHbi, HoBoen6npcxaa o6ji., 54°38' c.m. n 
83°23' B.a.) n CpeaHen Cn6npn (KnpeHcxnh, Eoaan6nHCXHH, YcTb-HnnMCxnn 
panoHbi, HpxyTCxaa o6n., 52° 17' c.m. n 104° 18' B.a.), Boctox (Xa6a- 

poBcxnh p-H, Xa6apoBCxnn xpah, 48° 17' c.m. n 135°04' B.a.). 
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BbmeneHHe /JHK npoBe^eHO ot HHAHBHAyanbHbix Kjiemen c npHMeHeHHeM 
KOMMepnecKHx Ha 6 opoB npoH 3 BOACTBa «,E,HK-TexHOJiorHJi» (r. MocKBa). /JHK 
ot Tae>KHbix KJiemeH, oTJioBJieHHbix Ha TeppnTopHH HpKyTCKOH o 6 ji., Bbi^eneHa 
c npHMeHeHHeM KOMMepnecKoro Ha 6 opa «PH 6 o-npen» («AmpliSens», OTYH 
«H,HHH3 PocnoTpe 6 Ha/i 3 opa» r. MocKBa). /(HK ot 225 Tae^cHbix Kjiemen, ot- 
HOBjieHHbix b JleHHHrpaacKOH o 6 ji., Bbi^ejieHa c Hcnojib30BaHHeM KOMMepne- 
ckhx HaGopoB «PH 6 o-npen» H3 nyjioB Kjiemen no Tpn b Ka>KAOM. 

BbmBjieHHe /JHK 6 oppejiHH b o6pa3pax Tae>KHbix Kjiemen, OTJioBJieHHbix Ha 
TeppHTOpHH HoBOCH 6 HpCKOH, CBepAHOBCKOH H HpKyTCKOH oGjiacTeH H B Xa- 
GapoBCKOM Kpae, npoBe^eHO mctoaom AByxpayHAOBoii nU,P c npHMeHeHHeM 
poAocneHH(})HHHbix npafiMepoB, HanpaBjieHHbix k reHy 16S pPHK (SI, S2 — 
nepBbiH (Fukunaga et al., 1996a), S3, S4 — BTopofi payHA aMnjiH^HKauHH). 
Ycjiobhji npoBeAeHHa peaKijHH npHBeAeHbi b Ta 6 ji. 1. 

J\ Jin BbmBJieHHH ,E,HK Ooppejinfi rpynnbi KBJ1 BbiSpaHbi cnepHcJjHHHbie 
npanMepbi HanpaBJieHHbie k reHy p 66 (Ml, M2 — nepBbifi, M3, M4 — BTopofi 
payHA aMnjiH(J)HKaHHH). /JaHHbie npanMepbi no 3 BOJHHOT aMnjincJiHHHpoBaTb 
/JHK 6 oppejiHH rpynnbi KBJ1, H 36 eraa nepeKpecrabix peaKHHfi c /(HK B. burg¬ 
dorferi s.l. (Ta 6 ji. 1). J\nn BbiaBJieHHH /(HK 6 oppejiHH KOMnneKca B. burgdorferi 
s.l. 16S pPHK-nojio>KHTejibHbie o 6 pa 3 Hbi npoaHajiH 3 HpoBaHbi c ncnojib30BaHH- 
eM npafiMepoB, cooTBeTCTByiomne kohh 3 m reHOB 5S h 23S pPHK (NCI, 
NC2 — nepBbin, NC3, NC4 — BTopofi payHA aMnjimjiHKanHH) (Postic et al., 
1994; Fomenko et al., 2008). 

B o 6 pa 3 uax TaeiKHbix KJiemefi H 3 JleHHHrpaACKofi o 6 ji. ,E,HK Goppejinft 
B. burgdorferi s.l. h rpynnbi KBJ1 BbiaBjieHa 6e3 npeABapnTejibHoro aHanH 3 a c 
npaHMepaMH, HanpaBjieHHbiMH k reHy 16S pPHK. 

/)jia cnenH(})HHHoro BbmBJieHHa flHK B. miyamotoi BbiOpaHbi npanMepbi, 
HanpaBJieHHbie k reHy glpQ. /(eTeKUHH /(HK B. miyamotoi npoBeAeHa b 
p 66 -nojio>KHTejibHbix o6pa3nax ot Tae>KHbix KJiemefi, OTJioBJieHHbix bo Bcex pe- 
rnoHax. AMnjiHcjiHKanHa (JiparMeHTa reHa glpQ npoBeAeHa c ncnojib30BaHHeM 
AByx nap npafiMepoB. /(jih nepBoro payHAa aMnjinijiHKanHH ncnoJib30BaHbi 
npanMepbi Q1 h Q2, ajih BToporo — Q3 n Q4 (Ta 6 n. 1). 

OnpeAejieHne HyKjieoTHAHbix nocjieAOBaTejibHOCTefi ijiparMeHTOB reHOB 
16S pPHK, p 66 n glpQ BbinojiHeHO A-n« Bcex o 6 pa 3 poB ,E,HK B. miyamotoi. 
HyKJieoTHAHbie noejieAOBaTejibHOCTH 4 ) P arMeHT0B reHOB 16S pPHK 
(1367 n.H.), p 66 (678 n.H.) n glpQ (633 n.H.) onpeAeJieHbi c ncnojib30BaHHeM 
npafiMepoB, cooTBeTCTByioiHHx aHajiH3HpyeMOMy niJ,P-(j)parMeHTy, Ha 6 o- 
pa Big DyeTM Terminator Cycle Sequensing Kit h npoaHajiH 3 HpoBaHbi b 
«U, eHTpe KOJuieKTHBHoro nojib 30 BaHna ceKBeHHpoBaHHH /(HK» CO PAH 
(http://www.sequest.niboch.nsc.ru). 

CpaBHeHne h aHajiH3 HyKjieoTHAHbix nocjieAOBaTejibHOCTefi BbinojiHeHbi c 
noMombio nporpaMM BlastN (http://www.ncbi.nlm.nih.gov/BLAST) h MEGA 
4.0. (Tamura et al., 2007), (JiHJioreHeTHHecKHH anajiH 3 — c Hcnojib 30 BaHneM 
MeTOAa nonapHoro HeB3BemeHHoro KJiacTHpoBaHHa c apncjiMeTHHecKHM ycpeA- 
HeHneM (UPMGA) c noMombio nporpaMMbi MEGA 4.0. /(ocTOBepHocTb acha- 
porpaMMbi oneHeHa c noMombio 6yTCTp3n-aHajiH3a, hhackc nocuHTaH npn 06 - 
ipeM HHCJie noBTopoB 1000. OnpeAeJieHHbie noejieAOBaTejibHOCTH reHOB 16S 
pPHK, p 66 h glpQ BHeceHbi b 6 a 3 y AaHHbix GenBank noA cjieAyromnMH HOMe- 
paMn: EF488992, FJ940729 h EU635985. 
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Ta6jiH ua 1 

YcjiOBHfl riU,P j\nn npaHMepoB, Hcnojib30BaHHbix b pa6oTe 
Table 1. Primers and conditions for PCR used in this work 


JloKyc 

riapa 

npawMepOB 

riocjie^oBaTejibHOCTb 

(5' - 3') 

Ycjiobhji npoBeaeHHH peaKunn 

CcwjiKa 

16S 

SI (-)' 

gctggcagtgcgtcttaagcatgc 

35 uhkjiob: 94 °C — 10 c, 50 °C — 15 c, 

Fukunaga et al., 1996a 


S2 (—) 

cgggttagaataatagcttcggg 

72 °C — 1 mhh 30 c 

TaM >kc 


S3 (-) 

gtgacgggcggtgtgtacaaggccc 

35 uhkjiob: 94 °C — 10 c, 50 °C — 15 c, 

flaHHan pa6oTa 


S4 (—) 

gaacgggtgagtaacgcgtggatgatc 

72 °C — 1 mhh 30 c 

» » 

5S—23 S Me>KreH- 

NCl(-) 

cctgttatcattccgaacacag 

35 uhkjiob: 94 °C — 10 c, 56 °C — 15 c, 72 °C — 

Fomenko et al., 2008 

Hbin cnencep 

NC2(~) 

tactccattcggtaatcttggg 

20 c 

TaM >kc 


NC3(-*) 

ctgcgagttcgcgggaga 

35 uhkjiob: 94 °C — 5 c, 56 °C — 10 c, 72 °C — 

Postic et al., 1994 


NC4(-) 

tcctaggcattcaccata 

15 c 

TaM >kc 

p66 

M3(—) 

ctaaattattaaatccaaaatcg 

35 uhkjiob: 94 °C — 10 c, 50 °C — 15 c, 72 °C - 

flaHHaH pa6oTa 


M4(—) 

ggaaatgagtacctacatatg 

45 c 

» » 


Ml(-) 

ttctatatttggacacatgtc 

35 uhkjiob: 94 °C — 5 c, 50 °C — 10 c, 72 °C — 

» » 


M2(—) 

cagattgtttagttctaatccg 

30 c 

» » 

gipQ 

Qi(-) 

caccattgatcatagctcacag 

35 uhkjiob: 94 °C — 10 c, 50 °C — 15 c, 72 °C — 

» » 


Q2(-) 

ctgttggtgcttcattccagtc 

35 c 

» » 


Q3(—) 

gctagtgggtatcttccagaac 

35 uhkjiob: 94 °C — 5 c, 52 °C — 10 c, 72 °C — 

» » 


Q4(-) 

cttgttgtttatgccagaagggt 

30 c 

» » 


FIpHMenaHHe. 1 (-*) — npjiMOH, (•—) — odpaTHbin npaHMep. 



PE3YJlbTATbI H OECY5K,a,EHHE 


nepBHHHblH CKpHHHHr o6pa3UOB Ha npHCyTCTBHe AHK 6oppeJIHH npOBOflH- 
JIH MeTOflOM AByxpayHAOBOH UIXP c HCn0JII>30BaHHeM pOaOCneUH(J)HHHMX 
npaiiMepoB, HanpaBJieHHbix k reHy 16S pPHK. Ilpn npoBefleHnn aHanroa ,H,HK 
Goppennii BbiHBJieHa b 87 (23.5 ± 2.2 %) o6pa3ijax ot Tae>KHbix Knemeil, ot- 
jiOBjieHHbix b CBep^jiOBCKOH, 580 (39.8 ±1.3%) — HoBocnGnpcicoil, 
64 (36.8 ± 3.6 %) — HpicyTCKoil o6nacT«x h 94 (33.7 ± 2.8 %) — b XaGapoB- 
ckom xpae. AHajiH3 nononcnTenbHbix o6pa3UOB ot TaencHbix Knemeil noKa3aji, 
hto /)HK Goppennii rpynnbi KBJ1 BbiHBJieHa b 2.9 ± 0.8 % o6pa3ijax Knemeil 
H3 CBep^JIOBCKOH, B 4.5 ± 0.3 % H3 HOBOCnGnpCKOH, 2.3 ± 1.3 % H3 HpxyT- 
ckoh oGjiacTefl hb 2.5 ±0.9% o6pa3pax ot Knemeil H3 Xa6apoBCKoro xpaa 
(Ta6ji. 2). CneijH(J)HHHoe BbniBneHne /(HK B. miyamotoi c npafiMepaMH HanpaB- 
jieHHbiMH k reHy glpQ no1ca3a.no, hto bo Bcex p66-nononcnTenbHbix o6pa3uax 
hbmh BbinBneHa ,H,HK B. miyamotoi. 

J\jisi npoBeneHHH cpaBHHTenbHoro aHannsa nacTOTbi BCTpenaeMOCTH /JHK 
Goppennii ^Byx rpynn b HCcne^OBaHHbix o6pa3ijax TaencHbix Knemeil npoBe^e- 
ho OAHOBpeMeHHoe BbniBneHne /(HK B. miyamotoi h Goppennii KOMnnexca 
B. burgdorferi s.l. /(HK B. burgdorferi s.l. aeTeKTnpoBaHa b 22.1 ± 2.2 % H 3 
CBepaJioBCKon, b 38.5 ± 1.3 % H 3 HoBocnGnpcKoil h b 35.0 ± 3.6 % — Hp- 
KyTCKOH o6nacTefi, a TaKnce b 32.3 ± 2.8% o6pa3iiax H3 Xa6apoBCKoro xpan 
(Ta6n. 2). On,HOBpeMeHHoe npucyTCTBHe /)HK B. miyamotoi h B. burgdorferi 
s.l. BbinBneHO b 3.2 + 0.5 % o6pa3itOB ot Knemeil H3 HoBocnGnpcKoil h b 
1.6 ± 0.7 % H3 CBep/uioBCKofi o6nacTeH. Goppennii B. miyamotoi h B. 

burgdorferi s.l. b o6pa3uax H3 Xa6apoBCKoro xpan h HpKyTCKofl o6n. BbiaBne- 
hm b 1.1 ± 0.6 % h 0.6 ± 0.6 % cnynanx cootbctctbchho (Ta6n. 2). 

J\jix 75 nynoB TaencHbix Knemeil, OTnoBneHHbix b JleHHHrpa^CKOH o6n., Bbi- 
nBneHHe /JHK B. miyamotoi h Goppennii KOMnneKca B. burgdorferi s.l. npo- 
BeAeHO 6e3 npe,zmapHTenbHoro cKpnHHHra c npailMepaMH, cneim(])HHHbiMH k 
nocne^OBaTenbHoc™ reHa 16S pPHK. C Hcnonb30BaHHeM npaiiMepoB, HanpaB- 
neHHbix k reHy p66 ,H,HK Goppennii rpynnbi KBJ1, nononcnTenbHbie pe3ynbTa- 
Tbi nonyneHbi b 4 cnynanx. AHann3 c npailMepaMH, HanpaBneHHbiMH k reHy 
glpQ, noxa3an, hto bo Bcex cnynanx .zteTeKTnpoBaHa /JHK B. miyamotoi. ,H,HK 
Goppennii KOMnnexca B. burgdorferi s.l. BburaneHa b 55 nynax, KpoMe toto, Bee 
4 nyna, co^epncamne B. miyamotoi, coAepncann oflHOBpeMeHHO n /(HK 
Goppennii KOMnneKca B. burgdorferi s.l. 

Ta6jiHua 2 

BhiMBJienHC 71HK B. miyamotoi n B. burgdorferi s.l. b KJiemax I. persulcatus 


Table 2. PCR detection of B. miyamotoi and B. burgdorferi s.l. in I. persulcatus 



Mhcjto Hccjre- 

Hhcjio nono>KHTejibHbix o6pa3UOB ( %) 

PernoH 

^OBaHHblx/ 
nOJTO>KHTeJTb- 
HblX o6pa3UOB 

B. miyamotoi 

B. burgdorferi s.l. 

B. miyamotoi + 

B. burgdorferi s.l. 

HoBocnGnpcKafl o6ji. 
CBep;uiOBCKafl o6ji. 
Xa6apoBCKHH Kpaft 
HpKyTCKaa o6ji. 

1458/580 

371/87 

279/94 

174/64 

18 (1.2 ± 0.3) 

5 (1.3 ± 0.6) 

4 (1.4 ± 0.7) 

3 (1.7 ± 0.9) 

515 (35.3 ± 1.3) 
76 (20.5 ± 2.1) 
87 (31.2 ± 2.8) 
60 (34.5 ± 3.6) 

47 (3.2 ± 0.5) 

6 (1.6 ± 0.7) 

3 (1.1 ± 0.6) 

1 (0.6 ± 0.6) 
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B HCCJieAOBaHHbix Knemax AHK Goppejinn KOMruieicca B. burgdorferi s.l. 
BbmBJieHa AOCTOBepHO name (p < 0.01) no cpaBHeHmo c /JHK B. miyamotoi. 
noAo6Hoe cooTHOineHne nacTOTbi BCTpenaeMocra Goppejinn KOMnnexca 
B. burgdorferi s.l. n B. miyamotoi 3aperncTpnpoBaHO b KJiemax apyrnx BnaoB. 
B nacTHOcra, noxasaHO, hto b Knemax I. ricinus, B. miyamotoi aeTeimipoBaHa 
b 0.2—5 % cjiynaeB, Toraa xax B. burgdorferi s.l. — b 10—33 % (Fraenkel et 
al., 2002; Richter et al., 2003). TaicuM o6pa30M, bo Bcex paccMOTpeHHbix perno- 
Hax b o6pa3nax Tae>KHbix KJiemen BbiaBJieHa ,H,HK B. miyamotoi. 

OnpeaeneHne HyKJieoTnaHbix nocjieaoBaTejibHocTen (|)parMeHTOB reHOB 
16S pPHK, p66 n glpQ npoBeaeHo turn Bcex nononcHTeabHbix o6pa3itOB B. miy¬ 
amotoi, OTJioBJieHHbix Ha Bcex paccMOTpeHHbix TeppHTopnax. o6pa3noB, b 
KOT opbix OTMeneHO oaHOBpeMeHHoe npncyTCTBHe /jHK B. miyamotoi h B. bur¬ 
gdorferi s.l., onpeaeneHiie HyKJieoTH^Hbix nocaeaoBaTeabHocTen npoBeaeHo 
TOJibKo ana reHOB glpQ h p66. 

AHajiH3 HyKJieoTH^Hbix noejiettOBaTejibHOCTeH ^paraeHTa reHa 16S pPHK 
noKa3aji, hto Bee ohh naeHTHHHbi apyr apyry. riojiyHeHHbie nocneaoBaTenbHO- 
cth cooTBeTCTByiOT co 100 % ypoBHeM roMOJiornn nocneaoBaTenbHocTn reHa 
16S pPHK niTaMMa FR64b B. miyamotoi, BbiaeneHHoro ot Apodemus argentus 
Ha o-Be XoKKanao, ilnoHna (Fukunaga et ah, 1996b). B to ace BpeMa nonyneH- 
Hbie nocjiettOBaTenbHocTH oTannaioTca ot nocneaoBaTenbHocTn urraMMa HT31 
B. miyamotoi, H30JinpoBaHHoro ot 1. persulcatus b FlnoHnn (Fukunaga et ah, 
1995b), aeyMa HyKaeoTnaHbiMn 3aMeHaMH b no3nrtnax 413 h 1045 n.H. (HyMe- 
panna npnBeaeHa no nocneaoBaTenbHocTn D45192 B. miyamotoi urraMMa 
HT31). PaHee npH aHajiH3e HyKJieoTnaHbix nocneaoBaTenbHOCTen reHa 16S 
pPHK Goppennn rpynnbi KBJI noKa3aHO, hto nocjieaoBaTenbHocTn B. miyamo¬ 
toi coBMecrao c B. theileri n B. lonestari, H 30 JinpoBaHHbiMn ot hkcoaobbix KJie- 
men H3 pa3JiHHHbix reorpaijiHHecKHx 30H, (j)opMnpyioT OTaenbHyio BeTBb Ha 
aeHaporpaMMe <|)HJioreHeTHHecKoro cxoacTBa (Rich et ah, 2001; Fomenko et 
ah, 2008). 

AHauH3 nocjiettOBaTejibHOCTeii (fiparMeHTa reHa p66 noKa3an, hto Bee nony- 
neHHbie HaMH nocjie.TOBarejibiiociii iaioKe iueirniHiu,i h cooTBeTCTByiOT no- 
cjie,TOinrrc;ibnocm reHa p66 mTaMMa HT31 B. miyamotoi (ypoBeHb roMOJiornn 
100%). PaHee 6bijio noKa 3 aHO, hto reHeTnnecKaa reTeporeHHocTb reHa p66 
ana Goppennn KOMnnexca B. burgdorferi s.l. ropa3ao ninpe, neM ana 6oppennn 
rpynnbi KBJI (Bunikis et ah, 2004). B HacToamee BpeMa BbiaenaioT 3 reHeTnne- 
ckhx BapnaHTa reHa p66 B. miyamotoi: nepBbin cooTBeTCTByeT B. miyamotoi, 
H3oanpoBaHHOH ot /. persulcatus b hlnoHnn (AY363722), BTopon — ot I. rici¬ 
nus b EBpone (AY363723) n Tperan — ot I. scapularis b ChUA (AY363724) 
(Bunikis et ah, 2004). Bee nojiyneHHbie HaMH nocneaoBaTenbHocTn cooTBeT- 
CTByioT nepBOMy reHeTnnecKOMy Bapnamy (phc. 1). noKa3aHO, hto 6enoK P66 
HMeeT Tpn cTpyicrypHbix oneMeHTa, 3KcnoHnpoBaHHbie Ha noBepxHocra KJieT- 
kh h HMeiomHe cjiyHKHHOHanbHyio 3HaHHMOCTb npn aare3nn Goppennn k kjict- 
xaM KnuieHHHKa KJiema (Bunikis et ah, 1998). BbiaBJieHHe nepBoro reHeTnne- 
CKoro BapnaHTa reHa p66 B. miyamotoi b o6pa3itax Taen<Hbix KJiemen H3 Hobo- 
cnGnpcKon, CBepanoBCKon, JleHHHrpaacKon n HpKyTCKon oGnacTen, a Taioxe 
Xa6apoBCKoro xpaa no3BOJiaeT caenaTb npeanononceHne o Hajinunn CBa3H aaH- 
Horo reHeTHHecKoro BapnaHTa B. miyamotoi c bhuom KJiema. OanaKO ana noa- 
TBepacaeHna aaHHoro npeanononteHna HeoGxoanMbi aanbHenmne nccjieao- 
BaHna. 
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Phc. 1. fleH^porpaMMa, nocTpoeHHaa Ha ocHOBaHHH (f)parMeHTa reHa p66 (346 n. h.) OoppejiHH 
rpynnbi KBJI c Hcnojib30BaHHeM MeTOita UPGMA. 

>KHpHbIM LLipHCj)TOM BblZICJICHbl nOCJlCaOBaTCJIbHOCTH, nOJiyHCHHblC B aaHHOH paSOTC. B COOTBCTCTBHH C pcrHO- 
HOM, B KOTOpOM SbUlH OTJlOBJICHbl KJ1CIUH, BBCaCHbl CJlCayWlUCC o6()3HaHCHHC: NOV o6pa3HbI H3 HoBOCHSnp- 
ckoh o6ji., Url — H3 CBcpaJioBCKOH, Spb — H3 JlcHHHrpaacKOH, Irk — H3 HpKyTCKOH o6ji., Khab — H3 Xa6a- 

poBCKoro Kpaa. 

Fig. 1. UPGMA dendrogram based on the sequence of p66 gene fragment (346 bp) of TBRF spiro¬ 
chetes. 

J \Jifl SoppejiHH o6enx rpynn noKa3aHO Hajimme yHHKajiBHBix reHOB, koah- 
pyioiAHx HMMyHOAOMHHaHTHbie 6ejiKH, 6oppejiHH rpynnti KBJI TaKHM ab- 
jmeTCfl reH glpQ (Schwan et al., 1996). AHajin3 nocjieAOBaTejibHOCTen c])par- 
MeHTa reHa glpQ noKa3aji, hto Bee ohh HAeHTHHHBi Apyr Apyry. IlocjieAOBa- 
TejibHoc™ c{)parMeHTa reHa glpQ nccjieAOBaHHbix o6pa3i;oB B. miyamotoi 
Han6ojiee 6 jih3kh (ypoBeHb roMOJiornn 98.8 %) nocjieAOBaTejibHocra reHa 
glpQ B. miyamotoi nrraMMa FR64b. FlpoBeAeHHe (JmjioreHeTHHecKoro aHajiH3a 
noATBep>KAaeT nojiyneHHBie pe3yjibTa™ (pnc. 2). TaKHM o6pa30M, aHajiH3 Tpex 
JiOKycoB (p66, glpQ n 16S pPHK) B. miyamotoi noKa3an, hto bo Bcex cjiynanx 
onpeAeneHHbie nocjieAOBaTejibHocTH Ka^cAoro Jioxyca hachthhhbi Apyr Apyry 
H COOTBeTCTByiOT HyKJieOTHAHbIM nOCJieAOBaTeJIBHOCTHM UITaMMa HT31 
B. miyamotoi , H30JiHp0BaHHBiM ot Tae^cHBix KJiemeir 

IIojiyHeHHBie AaHHBie no BBmBJieHHio AHK 6oppejiHH KOMnnexca B. burg¬ 
dorferi S.l. COOTBeTCTByiOT npHBOAHMBIM B JIHTepaType AaHHBIM no CnOHTaHHOH 
3apa^ceHHOCTH Tae^KHBix KJienjeH 6oppejiHHMH ototo KOMnnexca, KOTopaa b 3a- 
naAHOH Ch6hph cocTaBjmeT ot 11.9 ao 58.0 % (KopeH6epr n Ap., 2002; PyAa- 
KOBa h AP-, 2002; PhShchko h AP-, 2005). PaHee mctoaom FIIJ,P /JHK OoppejiHH 
KOMnnexca B. burgdorferi s.l. BBiHBJieHa b cpeAneM b 39 % Tae^cHBix KJienjeH, 
OTjioBjieHHBix b Hoboch6hpckoh o6ji. (OoMeHKo h Ap., 2006; Fomenko et al., 
2008). B MpKyTCKon o6ji. b pa3HBie toabi HaGmoAeHHH OTMeneHBi KOJie6aHHH 
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Phc. 2. fleH^porpaMMa, nocTpoeHHaa Ha ocHOBaHHH cfiparMeHTa reHa glpQ (535 n. h.) OoppejiHH 
rpynnbi KBJI c Hcnojib30BaHHeM MeTO^a UPGMA. 

>KHpHbIM UipH(J)TOM Bbl^CJICHbl nOCJICaOBaTCJIbHOCTH, nOJiyHCHHbIC B ,aaHHOH paSOTC. 0603HaHCHHH TC 5KC, HTO H 

Ha puc. 1. 

Fig. 2. UPGMA dendrogram based on the sequence of glpQ gene fragment (535 bp) of TBRF spiro¬ 
chetes. 

noKa3aTejieii 3apa>xeHHOCTH foremen 7. persulcatus 6oppejrn>iMH KOMnjieKca 
B. burgdorferi s.l. ot 11.0 a o 33.0 %. B cpe/meM HHcfmmnpoBaHHOCTB foremen, 
coOpaHHbix b npnpoAHBix CTarm^x npn6anfcajrB5i 3a nepno/j c 1992 no 2005 r., 
no /jaHHBiM npjiMon MHKpocKonnn cocTaBHJia 17.4 ± 0.2 % (CymfOBa n j\ p., 
2004; J\ aHHHHOBa n /jp., 2006). B Taemibix toremax, OTjiOBjieHHBix Ha Tepprno- 
pnn Xa6apoBCKoro xpajr, 6oppejinn KOMnnexca B. burgdorferi s.l. BBDfBjieHBi b 
24.5 %, noKa3aHO, hto 6oppejinn /jaHHoro KOMnnexca npeACTaBjreHBi /myMfl bh- 
/jaMn: B. garinii n B. afzelii (Sato et al., 1996; Masuzawa et al., 1997). B CBep#- 
jiobckoh o6ji. b cpe^HeM 3a ro/mi nccjre/jOBaHHn b o6pa3ifax foremen ,H,HK 6oppe- 
jrnn KOMnjreKca B. burgdorferi s.l. AeTexTnpoBaHa b 11 % cjrynaeB, b tom nncjre 
RHYL B. garinii y 7 %, J \HK B. afzelii — y 4 %. O^HOBpeMeHHoe npneyTCTBne 
J\UK 6oppejrnn /myx bh/job y rojro/mBix nMaro OTMeneHO b 0.3 % cjrynaeB (Jln- 
BaHOBa n /jp., 2005). B JleHHHrpa/jCKOH o6ji. HH(})HrmpoBaHHOCTB rojro/mBrx nMa¬ 
ro /. persulcatus B. burgdorferi s.l., no /jaHHBfM ni],P, cocTaBnjra 29.4 %. Bn/jo- 
Bon cocTaB B036y/mTejren 6oppejrnn KOMnjreKca B. burgdorferi s.l., o6Hapy>fceH- 
Hbrn b 3Tnx foremax, 6brjr npe/jCTaBjreH B. afzellii — 67 %, B. garinii — 21 %, B. 
afzellii n B. garinii o/moBpeMeHHO — 12 %. (TofcapeBHH n /jp., 2008). 

TaxnM o6pa30M, HK B. miyamotoi AeTexTnpoBaHa b o6pa3rjax Tae>KHBrx 
foremen, OTjroBjreHHBrx b pa3jrnHHBix nacrax apeajra, npnneM nacTOTa o6Hapy- 
^ceHn^r JfRK B. miyamotoi Ha nop^moK Hn>xe TaxoBon J\UK 6oppejrnn xoMn- 
jrexca B. burgdorferi s.l. nojryneHHBie pe3yjrBTaTBr MoryT CBn/jeTejrBCTBOBaTB o 
mnpoKOM pacnpocTpaHeHHH /jaHHoro Bn/ja 6oppejrnn b apeajre Tae>XHoro xjre- 
ma. AHajrn3 reHeranecxon reTeporeHHOCTn B. miyamotoi noxa3ajr, hto, He- 
CMOTpa Ha 3HaHHTejTBHyro yAajreHHOCTB paccMaTpnBaeMBrx TeppnTopnn, Bee 
nojryneHHBre HyxjreoTn/jHbre nocjre/jOBaTejrBHOCTn reHOB 16S pPHK, p66 n 
glpQ B. miyamotoi H/jeHTHHHBr. 
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DETECTION OF BORRELIA MIYAMOTOI 
IN TICKS IXODES PERSULCATUS FROM RUSSIA 

N. V. Fomenko, N. N. Livanova, V. Yu. Borgoyakov, I. V. Kozlova, 

I. V. Shulaykina, N. M. Pukhovskaya, K. N. Tokarevich, 

S. G. Livanov, E. K. Doroschenko, L. I. Ivanov 

Key words : Borrelia miyamotoi, taiga tick, Ixodes persulcatus , PCR. 

SUMMARY 

Unfed adult Ixodes persulcatus ticks from five regions of Russia were examined to ana¬ 
lyze the distribution and diversity of Borrelia miyamotoi. DNA of B. miyamotoi was found 
in 1.8 % of ticks from Leningrad Oblast, 2.9 % from Sverdlovsk, 4.5 % from Novosibirsk, 
2.3 % from Irkutsk Oblast, and 2.5 % from Khabarovsk Krai. The molecular typing of the 
B. miyamotoi DNA was based on the partial sequencing of the 16S rRNA, p66, and glpQ 
genes. The only genetic variant of B. miyamotoi was detected in all samples of ticks collec¬ 
ted from these five territories. 
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